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 To support the continued survival of the Louisiana black bear (Ursus americanus 
luteolus), and preserve and protect the greater ecological communities of the bottomland 
hardwood forests that it occupies, this thesis proposes a catalog of design interventions that 
facilitate (1) the connectivity of Louisiana black bear subpopulations, (2) climate-related 
migration of the subspecies, and (3) more amicable coexistence of bears and humans.  
  In May 2019, the Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES) released its Global Assessment Report on Biodiversity and 
Ecosystem Services, and it foretold of a grim future for wildlife worldwide. The report 
specifically noted human alteration of land and climate change as major factors contributing to 
ecosystem deterioration and biodiversity loss.1 This combination of factors is particularly 
relevant in the South-Central United States, where fertile soils have made cropland (namely 
soybean, corn, and cotton fields) a significant portion of the landscape, and rising temperatures 
and sea levels, coupled with extreme weather events, threaten to erase and further fragment 
any suitable habitats that do remain.  
 The Louisiana black bear faces especially acute problems as a large mammalian 
predator, due to expansive spatial requirements and lack of eager reception by many humans. 
Its population has been reduced to around 7502 and is exclusively found in four subpopulations 
in Louisiana, with this spatial isolation adding to the fragility of the subspecies as a whole.3 
Though this culturally and ecologically important subspecies is no longer on the US Fish and 
Wildlife Service endangered species list, many believe that support and an active restructuring 
of landscapes is necessary to guarantee survival.4 As the Louisiana black bear is considered an 
umbrella species, conservation of it and its habitat would be beneficial to a wide array of 
species, including humans.  
 
1 “IPBES Global Assessment Report,” World Wildlife Fund for Nature, accessed April 14, 2020, 
https://lp.panda.org/ipbes. 
2 Alexander Jusdanis, “The Bear That Went from Presidential Namesake to Political Pawn,” The Outline, accessed 
April 14, 2020, https://theoutline.com/post/6442/louisiana-black-bear-endangered-species-list. 
3 Joseph D. Clark et al., “Connectivity among Subpopulations of Louisiana Black Bears as Estimated by a Step 
Selection Function: Connectivity Among Louisiana Black Bear Subpopulations,” The Journal of Wildlife 
Management 79, no. 8 (November 2015): 1347–60, https://doi.org/10.1002/jwmg.955. 
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CHAPTER 1: INTRODUCTION 
 
 In May 2019, the Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES) released its Global Assessment Report on Biodiversity and 
Ecosystem Services, and it foretold of a grim future for wildlife worldwide. The report posited 
that changes in land and sea use, direct exploitation of organisms, climate change, pollution, 
and invasive species would all significantly contribute to a massive decline in biodiversity.5 All of 
these forces doubtless affect human health as well, but in the realm of changing land use, 
wildlife is especially vulnerable. As Michael Rosenzweig asserts in his book Win-Win Ecology, 
when land is divided between humans and animals, the party doing the dividing (the humans) 
will always win when conflict arises.6 This thesis aims to counteract this imbalance by designing 
against habitat loss, engaging in what landscape architect Kate Orff describes as “mutualism by 
design.”7 
 The product of this research, explored in-depth in Chapter 5, is a catalog of design 
interventions that facilitate (1) the connectivity of Louisiana black bear subpopulations, (2) 
climate-related migration of the subspecies, and (3) more amicable coexistence of bears and 
humans. These designs will benefit not only the Louisiana black bear as a subspecies, but will 
also, by necessity, preserve and protect the multitude of ecological communities that the bear 
inhabits, such as the bottomland hardwood forest. Protection of this ecosystem is, in turn, 
valuable for an abundance of species, including humans. By spatializing, designing, and enacting 
what Rosenzweig calls “reconciliation ecology” on a regional scale, this project redefines what it 
thought of as “human” and “animal” space in Louisiana, creating a model for landscape 






5 “IPBES Global Assessment Report.” 
6 Michael L. Rosenzweig, Win-Win Ecology: How the Earth’s Species Can Survive in the Midst of Human Enterprise 
(Oxford University Press, 2003), 9. 
7 Kate Orff, Toward an Urban Ecology (Monacelli Press, 2016), 83. 
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CHAPTER 2: CASE STUDIES 
 
 A thorough understanding of existing landscape architecture projects related to wildlife 
is necessary for both the theoretical placing of one’s own design in the milieu and for 
understanding the many ways designers create spaces for other species. To this end, an analysis 
of fourteen landscape architecture and architecture projects with a focus on wildlife was a 
necessary starting point for this thesis. The full list of projects can be found in Table 1. The 
impact of selected projects on this thesis are discussed in detail below. 
 
Table 1. Wildlife Design Case Studies (Location, Year, Species of Focus) 
• Caribou Pivot Stations – Lateral Office (Nunavut, Canada; 2010; caribou) 
• Green Connections Network – San Francisco Planning Dept., Nature in the City, and collaborators 
(San Francisco, California; 2014) 
• Synanthropic Suburbia – Sarah Gunawan (Suburban Ontario, Canada; 2015) 
• Oyster-Tecture – SCAPE (Brooklyn, New York; 2010; oysters) 
• Bat Billboard – Chris Woebken and Natalie Jeremijenko (2009, bats) 
• Hidden in Plain Sight – Ants of the Prairie (Matadero, Madrid, Spain; 2019; insects) 
• 20KM Spectrum – Lateral Office (Montreal, Canada; 2011) 
• Safari 7 – SCAPE (New York, New York; 2010) 
• Pier 35 – SHoP and Ken Smith Workshop (Manhattan, New York; 2019; mussels) 
• Orange County Great Park – Ken Smith Workshop and Mia Lehrer + Associates                         
(Irvine, California; 2006) 
• hypar-nature (ARC Wildlife Bridge) – HNTB Engineering and MVVA (Denver, Colorado; 2010-2015) 
• Amphibious Architecture – Chris Woebken in collaboration with xClinic and The Living (New York, 
New York; 2009; fish) 
• Central Seawall Project – James Corner Field Operations (Seattle, Washington; 2018; salmon) 
• Ecological Energy Network – FABRICations, Lola, and Studio 1:1 (Netherlands, 2014) 
 
2.1 Caribou Pivot Stations – Lateral Office 
 This research-intensive project focuses on the effects of global warming on caribou in 
Nunavut, Canada. Not only do its spatial analysis and ecological research provide rationale for 
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the final design, but the design itself capitalizes on anticipated investments in other types of 
infrastructure. As one of the few projects I found that addresses the needs of a single large 
mammal species, the level of specificity in Caribou Pivot Station’s species analysis served as a 
precedent for me in my own research.  
 
 
Figure 1. Caribou Ecology and Migration Map in Relation to Research Stations 
Image Source: http://lateraloffice.com/CARIBOU-PIVOT-STATIONS-2010 
 
2.2 hypar-nature (Arc Wildlife Bridge) – HNTB Engineering and MVVA 
 As the winning entry in the ARC International Wildlife Crossing Infrastructure Design 
Competition, hypar-nature focuses on the concept of repeatability, not only in terms of 
structure, but environment as well. Designers of hypar-nature made it clear that their bridge 
was not meant to replicate nature, but to “[condense] and [amplify] multiple landscape bands 
(Forest, Meadow, Shrub, Scree) into habitat corridors that provide connections for a larger 
cross-section of species.”8 This manner of design thinking puts the emphasis on the unique 
 




ability of the designer to change the environment without having to restore it to its “natural 
state.” This idea gives landscape architects a unique place in the wildlife conservation 
discussion. Though ecologists, biologists, and other scientific experts should certainly be 
consulted when working on projects focused on wildlife, designers bring the ability to create 
new spaces with potential that might not be found in traditional restoration ecology. This 
mindset helped inform the design decisions made in this thesis project.  
  
 
Figure 2. Plan View of hypar-nature (ARC Wildlife Bridge) 










CHAPTER 3: GEOGRAPHICAL ANALYSIS 
 
3.1 National Analysis 
 Although human spaces and animal spaces are often divided, whether by fence, 
municipal code, or psyche, the two often overlap significantly. It is in the spaces with the most 
overlap where conflict typically occurs. As Richard Weller notes: “Typically, attempts to 
reconnect fragments of extant habitat in highly modified landscapes run against the 
grain of the cadaster, conflict with political boundaries, and clash with agricultural logistics and 
infrastructure.”9 We can visualize this problem by examining land use patterns on a broad scale. 
Protected areas, depicted in light blue in Figure 3, make up a significant portion of land in the 
western United States. The International Union for the Conservation of Nature (IUCN) defines a 
protected area as a “clearly defined geographical space, recognised, dedicated and managed, 
through legal or other effective means, to achieve the long term conservation of nature with 
associated ecosystem services and cultural values.”10 Although some of this land is mixed-use, 
relative to other land-use types, this land is more likely to serve as viable animal space.   
 The area of the map least covered in protected area is the central United States, 
including midwestern and south-central states. From Texas up to North Dakota and east to 
West Virginia and the Appalachian Mountains, we see that cropland, depicted in pink, takes up 
a majority of the land. The middle of the country features a very high ratio of cropland (human 
space) to protected areas (animal space) compared to either coast. Because the land in this 
area has been found so suitable for farming, wildlife native to the area have lost large swaths of 
their territory to the will of humans. Figure 4 shows that these cropland-heavy areas are largely 
devoid of American black bears, even though the species used to cover almost the entirety of 




9 Richard Weller, “Stewardship Now? Reflections on Landscape Architecture’s Raison d’être in the 21st Century,” 
Landscape Journal 33, no. 2 (2014), 95. 
























































































 In the south-central US, climate change makes this problem of habitat loss especially 
urgent. What small areas of suitable habitat that are left are threatened not only by rising 
temperatures related to climate change, but also the threat of sea level rise and other extreme 
weather events in the Gulf of Mexico11. Coarse projection of climate-related migration, 
considering the movement of “many species across a large extent,” predicts overall movement 
to trend either upward in elevation or latitude.12 For species that will follow this trend in order 
to track climatic suitability, the relatively flat topography of the south-central United States 
narrows these options to the latter, but the Mississippi River presents unique potential for a 
migration corridor to the North. By focusing in on wildlife native to and dependent on habitats 
in Louisiana, this project addresses both the urgency of the situation and the opportunity 
presented by the river.  
 Despite the uniquely severe combination of habitat loss and climate change in the 
south-central states, there is a paucity of landscape architecture projects in the area working to 
address that problem. Figure 5 shows that the only project in this region that can be found in 
the Landscape Architecture Foundation’s Landscape Performance Series with “Habitat” listed as 
a landscape performance benefit is in central Texas. A landscape architecture project with a 
wildlife focus in Louisiana will thus fill a very important need for conserving biodiversity.   
 
 
11 Kevin Fox Gotham, “Coastal Restoration as Contested Terrain: Climate Change and the Political Economy of Risk 
Reduction in Louisiana,” Sociological Forum 31, no. S1 (2016): 787–806, https://doi.org/10.1111/socf.12273. 
12 J. J. Lawler et al., “Projected Climate-Driven Faunal Movement Routes,” ed. N. Haddad, Ecology Letters 16, no. 8 
































































































3.2 Regional Analysis 
 In Louisiana, one of the species most affected by habitat loss is the Louisiana black bear 
(Ursus americanus luteolus). Its ecological role, controversial conservation history, and 
expansive spatial requirements, discussed more in the next chapter, make it the ideal candidate 
for design intervention focus in the area. Figure 6 depicts not only a larger scale map of the 
greater Louisiana region and its unique spatial relationships, but also shows how greatly the 
Louisiana black bear’s habitat has been reduced. Historically, the subspecies occupied land 
ranging from Texas to Mississippi and northward into Arkansas. Its present-day breeding range 
is almost exclusively in eastern Louisiana, near the Mississippi River. Figure 6 also reveals that 
most of the land in-between patches of Louisiana black bear breeding range consists of 
cropland. In response to these conditions, much of the proposed design interventions, 
discussed in detail in Chapter 5, is either located in, adjacent to, or otherwise dealing with 

















































































CHAPTER 4: SPECIES RESEARCH 
 
4.1 Ecological Role 
 The Louisiana black bear is the focus species for this project largely due to its prominent 
ecological role. The Louisiana black bear is considered an umbrella species. This means that 
conservation of the bear would also support the conservation of many other species. It receives 
this designation due to its large home range and utilization of a variety of habitat types.13 Thus, 
although the focus of this project is on the bear specifically, it is likely that other species, such 
as Rafinesque’s big-eared bats,14 will also benefit from the designs. Among these benefitting 
species is the human, as this resulting increase in biodiversity would also have effects like 
supporting pollinators imperative to crop production. The Louisiana black bear serves not only 
as an umbrella species, but also as a potential founder population. This means that if its 
population continues to grow, and its range continues to spread (likely northward), the 
Louisiana black bear could eventually be further classified into different groups/subspecies.  
 Additionally, the Louisiana black bear’s preferred environment is bottomland hardwood 
forest, an ecosystem with great potential for green infrastructure and other larger 
environmental benefits. A great deal of intact bottomland hardwood habitat in Louisiana is 
found in the Atchafalaya flood basin (fig. 6). In fact, according to the Atchafalaya National 
Heritage Area’s website, “The Basin contains the largest contiguous bottomland hardwood 
forest in North America and is the largest overflow alluvial hardwood swamp in the United 
States.”15 Preservation of this bottomland hardwood forest is not just beneficial to the bear. 
Agnieszka Gautier, on NASA’s Earthdata webpage, notes that the Atchafalaya flood basin 
 
13 Maria Davidson et al., “Louisiana Black Bear Management Plan” (Baton Rouge, Louisiana: Louisiana Department 
of Wildlife and Fisheries, January 2015), 16. 
14 Lower Mississippi Valley Joint Venture Forest Resource Conservation Working Group, “Restoration, 
Management, and Monitoring of Forest Resources in the Mississippi Alluvial Valley: Recommendations for 
Enhancing Wildlife Habitat” (Vicksburg, Mississippi: Lower Mississippi Valley Joint Venture Forest Resource 
Conservation Working Group, 2007), 26.  




“combines wetlands and river deltas that buffer against major catastrophes.”16 Thus, protection 
of the Louisiana black bear’s preferred habitat also protects humans in the region.  
 Ecosystem services like this demonstrate the great value of biodiversity conservation to 
humans. As landscape planner and ecologist Nina-Marie Lister explains, “biological diversity is 
vital to ecosystems as the basis of resilience, and of the ability of an ecosystem to buffer itself 
from being pushed into another (potentially less desirable) state, and to regenerate itself 
following a systemic shift or other disturbance.”17 In other words, ensuring the flourishing of 
the bottomland hardwood forest ecosystem will make the ecosystem stronger, and therefore 
better able to adapt and regenerate than engineered structures like levees. Working with her 
firm, SCAPE, Kate Orff designs at the auspicious intersection of ecosystem services and wildlife 
ecology with projects like Oyster-tecture, which proposes structures along the Brooklyn 
shoreline that serve as both wavebreaks and oyster habitat.18  
4.2 Behavioral Analysis and Life History 
 In order to properly design for the Louisiana black bear, one must first understand its 
behavior. Behavior, related to diet and yearly stages of life, is mapped seasonally in Figure 7. 
The Louisiana black bear is an opportunistic omnivore, meaning that it will mostly eat whatever 
is available to it, including both plants and animals.19 For this reason, its diet varies throughout 
the year, and includes food items ranging from berries, to corn, to white-tailed deer. It will even 
rummage in human garbage for food, which, coupled with its aforementioned taste for corn, 
can lead to potential conflict with humans. With this in mind, the deliberate placing of native 
food sources, such as oaks and dewberries, is a key component in several of this project’s 
design strategies.  
 
 
16 Agnieszka Gautier, “A Tale of Two Rivers,” Earthdata, October 11, 2013, 
https://earthdata.nasa.gov/learn/sensing-our-planet/a-tale-of-two-rivers/. 
17 Nina-Marie Lister, “Sustainable Large Parks: Ecological Design or Designer Ecology?,” in Large Parks, ed. Julia 
Czerniak and George Hargreaves (New York: Princeton Architectural Press, 2007), 44.  
18 Kate Orff, Toward an Urban Ecology, 89-107.  














































 Knowledge of bears’ yearly stages is also key in understanding their behavior. It can tell 
us when they are most active (breeding season, June-August), when they are eating the most 
(hyperphagia, September-November), and when they are least active (denning, December-
February). Although Louisiana black bears do not hibernate like other subspecies of American 
black bears do, their denning season is similar, featuring greatly reduced activity. It is during 
denning season that cubs are born, and these cubs will remain with their mother for about a 
year and a half.20 This information heavily impacted design considerations. According to one 
study, female bears, though physically able to cross rivers, may refrain from doing so when 
accompanied by their cubs.21 This can limit the movement of a significant portion of the 
species, and may prove especially problematic if climate change forces the species to emigrate 
to a more suitable climate. River bridges are thus heavily featured in the design catalog. 
 Additionally, examination of the life history of the Louisiana black bear reveals that 
“beyond age 2, the leading cause of mortality for black bears is typically human-related.”22 The 
leading cause of Louisiana black bear mortality is vehicle collisions,23 making both barriers to 
roads and introduction of safe road-crossing structures important features of the design catalog 
as well.  
4.3 Habitat Analysis 
 Although bottomland hardwood forest is the Louisiana black bear’s preferred habitat, it 
is not its only suitable habitat. Arranged in Figure 8 are other habitat types that the species 
typically occupies: marshes, wooded spoil levees, and agricultural fields. As the Louisiana black 
bear is a human-avoiding animal, habitat types that have lower levels of human disturbance are 
preferred. Agricultural fields, though they include high levels of human disturbance, are likely 
occupied due to their sheer ubiquity in the region and their abundance of food for the bears. 
 
20 Louisiana Department of Wildlife and Fisheries, “Louisiana Black Bear,” accessed April 18, 2020, 
https://www.wlf.louisiana.gov/species/detail/louisiana-black-bear. 
21 Thomas H White, Jr. et al., “Influence of Mississippi Alluvial Valley Rivers on Black Bear Movements and 
Dispersal: Implications for Louisiana Black Bear Recovery,” Biological Conservation 95, no. 3 (October 2000): 323–
31. 




Agricultural fields are not ideal habitats, however, as they feature high levels of human 
disturbance and low levels of ecological value overall. They also create conflict between bears 
and humans. Designs in the project catalog thus seek to provide plenty of alternative food 
sources and some living barriers to agricultural fields.  
 
 
Figure 8. Analysis of Existing Louisiana Black Bear Habitats, Arranged by Level of Human Disturbance  
 
4.4 Journalism Analysis 
 A survey of local news helped to better understand the relationship of local 
communities with the Louisiana black bear. Displayed in Figure 9, some of the most important 
takeaways from this survey were that bears enter human spaces most frequently during 
breeding season and that public opinion, at least as expressed by local media sources, is 
overwhelmingly neutral rather than positive or negative. Knowing when human-bear conflicts 
happen is key to understanding how to design in order to avoid those conflicts. Understanding 
public opinion is important in assessing how accepting humans will be to a bear-focused design 









































 Because bears are large mammalian predators, getting the public on board with projects 
designed specifically for bears can be difficult. Bringing the bear into public awareness can be 
met with resistance due to society’s fear of a potentially dangerous animal. Though the 
Louisiana black bear might already be in the area, knowledge of its presence may cause alarm 
for some. Because the bear is human-avoidant, however, keeping humans and bears apart 
physically is actually beneficial for both species. One goal of this design project is thus to create 
a greater awareness of the importance of the bear while acknowledging and designing for as 
much physical separation as possible.  
4.5 Historical Analysis  
 The Louisiana black bear plays an important role not only ecologically, but culturally as 
well. In 1902, it was a Louisiana black bear that President Theodore Roosevelt refused to shoot 
on a hunting trip, prompting the creation of the iconic teddy bear toy and adding to President 
Roosevelt’s legacy of conservation.24 Already linked to the idea of conservation, the subspecies 
would also emerge later as a more controversial subject in the movement. 
 Before European colonization in the seventeenth century, the Louisiana black bear 
population was estimated to be around 80,000.25 In the late eighteenth and early nineteenth 
centuries, the invention of the cotton gin and the introduction of ribbon cane (sugar cane 
especially suitable to the state’s climate) began to change the Louisiana landscape.26 Fields of 
sugarcane and cotton make up a significant portion of Louisiana landscape to this day, likely in 
places that used to provide much more suitable habitat to the black bear. The industrial cypress 
lumbering era, beginning in 1890 and lasting through 1956,27 had a similarly detrimental effect 
on Louisiana black bear habitat, removing a prominent bottomland hardwood forest species 
 
24 U.S. Fish and Wildlife Service, “About the Refuge - Theodore Roosevelt,”, accessed April 14, 2020, 
https://www.fws.gov/refuge/Theodore_Roosevelt/about.html. 
25 Jusdanis, “The Bear That Went from Presidential Namesake to Political Pawn.” 
26 Louisiana Department of Culture, Recreation and Tourism, “Antebellum Louisiana: Agrarian Life,” Louisiana State 
Museum, accessed April 14, 2020, https://DCRT-MAIN/louisiana-state-museum/online-exhibits/the-
cabildo/antebellum-louisiana-agrarian-life/index. 
27 Ervin Mancil, “An Historical Geography of Industrial Cypress Lumbering in Louisiana. (Volumes I and II).” 
(Louisiana State University, 1972), iii, 85, https://digitalcommons.lsu.edu/gradschool_disstheses/2296. 
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and a favorite denning tree of the bear (Taxodium distichum). At the end of this era, the 
Louisiana black bear population was estimated to be down to 80 to 120.28 
 Coinciding with the advent of more widespread awareness of environmental issues in 
the 1960s, efforts to aid the Louisiana black bear began with a translocation of 161 black bears 
from Minnesota between 1964 and 1967.29 In 1973 the Endangered Species Act was passed, 
and in 1992 the Louisiana black bear was recognized as an endangered species and given 
protection under this act.  By 2016, less than two decades later, the subspecies was removed 
from the list, with its estimated population up to around 750.30 This decision was not without 
controversy, however. In 2018, a coalition of conservation groups, including the Sierra Club, 
filed a lawsuit against the Secretary of the U.S. Department of the Interior and the director of 
the U.S. Fish and Wildlife Service for the bear to regain protection under the Endangered 
Species Act, claiming that its removal from protection was an error that could prove fatal for 
the subspecies.31  
 This controversy suggests that the Louisiana black bear is still a threatened population, 
and that measures beyond national law might be better avenues for supporting the subspecies 











28 Jusdanis, “The Bear That Went from Presidential Namesake to Political Pawn.” 
29 Caitlin M. Glymph, “Spatially Explicit Model Of Areas Between Suitable Black Bear Habitat In East Texas And 
Black Bear Populations In Louisiana, Arkansas, And Oklahoma” (M.S. thesis, Stephen F. Austin State University, 
2017), 2. 
30 Jusdanis, “The Bear That Went from Presidential Namesake to Political Pawn.” 




CHAPTER 5: DESIGN PROPOSAL 
 
5.1 Design Interventions Catalog  
 The culmination of this thesis project is a catalog of fifty design interventions that 
facilitate (1) the connectivity of Louisiana black bear subpopulations, (2) climate-related 
migration of the subspecies, and (3) more amicable coexistence of bears and humans. This 
catalog is represented in full in Figure 10, with design interventions arranged in terms of 
location: river (fig. 11), agricultural field (fig. 12), river edge (fig. 13), roadway (fig. 14), and 
miscellaneous locations (fig. 15). The river and roadway locations were selected because both 
prevent bear movement, either via fatality or unwillingness to cross. Agricultural fields not only 
represent a ubiquitous spatial condition in the region, but they are somewhere that Louisiana 
black bears can already be found, but not where they are necessarily desired. Designs here 
allow and encourage the animal to continue moving through the space with as little disturbance 
to crops as possible. The edge of the river was selected because the batture (the area between 
the levee and the river) is already a space frequently used by bears32 for passage, but one that 
could be made even more suitable through deliberate design.  
 These design interventions are created for a range of typical spatial conditions and 
represent a collection of prototype options to be placed throughout the study area (fig. 16). 
Options are intended to be selected, combined, and built in response to specific site conditions. 
Each design intervention has a corresponding code, and these codes, represented in their 
corresponding location color (found in the top left corners of fig. 11-15), are used on design 
plans to locate which design from the catalog is being used.  
 
32 White, Jr. et al., “Influence of Mississippi Alluvial Valley Rivers on Black Bear Movements and Dispersal: 
























          Figure 15. Design Interventions - Miscellaneous 
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5.2 Regional Design Areas   
 In order to see where these design interventions could be placed most effectively, a 
map of the area was carefully examined, considering the four subpopulations of Louisiana black 
bears33 and anything that could help or hinder their movement. Satellite images, the Louisiana 
Department of Transportation and Development’s list of infrastructural projects to be let, the 
United States Department of Agriculture’s CropScape maps, levee maps, Google Street View, 
and the locations of rivers, roads, urban areas, and conservation lands were all studied and 
compared to discern the spaces presenting opportunity for meaningful design intervention. 
Based on this examination, three regional design areas were selected (fig. 16b) where groups of 
design interventions could prove extremely useful based on existing spatial conditions.  
 
33 Joseph D. Clark et al., “Connectivity among Subpopulations of Louisiana Black Bears as Estimated by a Step 
Selection Function: Connectivity Among Louisiana Black Bear Subpopulations,” The Journal of Wildlife 
Management 79, no. 8 (November 2015): 1349, https://doi.org/10.1002/jwmg.955. 
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 Figure 16a. Study Area for Potential Design Intervention                   Figure 16b. Location of Regional Design Areas                                                                             




Figure 17. Tri-State Design Area, Located North of the Tensas River Basin Subpopulation. Many roadway design interventions 




Figure 18. Agricultural Corridor Design Area, Located between the Three Rivers Complex and Tensas River Basin Subpopulations. 
This area is heavily covered in agricultural fields. The proposed corridor, shown as a pink line, aims to connect the two 




Figure 19. Atchafalaya Design Area, Located Between the Upper Atchafalaya River Basin and Three Rivers Complex 
Subpopulations. This design area takes advantage of battures (areas between the river and levees) as current corridors of 
movement, and aims to make these areas even more suitable while also adding key river and road crossings to ensure the safety 
of travelling bears.   
 
5.3 Prototypical Site Designs 
 The final stage of design involves implementing these design interventions in detail. One 
detailed site plan was created for each regional design area (fig. 20-22) in order to show how 
prototypes might touch ground in different real world spatial conditions. These sites were 
selected with consideration for: variety of site conditions (river, cropland, roadways, etc.), 
presence of potential conflict between two conflict-free areas (higher-quality habitat patches), 
32 
 
and, in one case, location of planned infrastructural work to which designed interventions could 
easily be added.  
 The Tensas River Site Plan (fig. 20) is located in the Tri-State Design Area where the 
Tensas River crosses under Interstate 20. This site is just north of the Tensas River National 
Wildlife Refuge. The aim of this site plan is to lead to bear to cross the interstate by going under 
it, along the Tensas River, rather than across it. For this reason, a roadside barrier is placed 
along the south side of the highway, to reduce mortality due to vehicular collisions as the bears 
move northward. The Tensas River Basin subpopulation, found largely in the Tensas River 
National Wildlife Refuge, is currently the northernmost subpopulation, but the bear’s historical 
range goes further north, and climate change may force the subspecies to migrate northward 
for more suitable climates. In addition to the roadside barriers, an under-highway structure is 
placed where the Tensas crosses under the highway. This concrete structure extends about 250 
feet past the edge of the highway, sheltering bears from the noise of the cars above and 
allowing bears to walk along the water’s edge without much disturbance.  
 The Frogmore Site Plan (fig. 21), located in the Agricultural Corridor Design Area near 
the Frogmore Cotton Plantation, consists of a cottonfield situated between the Bayou Cocodrie 
National Wildlife Refuge and a heavily wooded area adjacent to the Tensas River. Louisiana 
black bear movement would presumably be from the wildlife refuge, in the southeast area of 
the site plan, to the Tensas River in the northwest. The path is designed to start as an 
agricultural corridor planted with native bottomland hardwood forest species, with the bear 
then crossing a road by using a large underground culvert beginning in an existing marshy area, 
and finally using a concrete bridge to cross the Brushy Bayou and head towards the woody 











































 The Innis Site Plan (fig. 22) is located in the Atchafalaya Design Area near the Innis 
unincorporated community. This site is north of the Upper Atchafalaya River Basin 
subpopulation and along the Raccourci Old River, an old pathway of the Mississippi. The 
Louisiana Department of Transportation & Development is planning to stabilize and overlay the 
asphalt on LA-417 between LA-1 and LA-41834, making this site at the intersection of LA-1 and 
LA-217 an opportunity for added infrastructure improvements, such as the addition of “BEAR 
XING” paint on the road. Raising a section of LA-1 to an elevation of about six feet above 
ground level, just east of a wooded area on the western side of the site, would not only allow 
bears to cross under the road and therefore avoid collisions, but could also function as a 
safeguard against the road flooding, due to its proximity to the river.  Decommissioning any use 
of the path along the top of the levee and foregoing levee mowing would also create a more 
livable environment for the bear. 
 In addition to detailed site plans, perspective images (representations of views from the 
ground level and bird’s eye views) were created to provide a more instinctive visual for key 
stakeholders to understand what the end-results might look like (fig. 23-25). In a photorealistic 
way, these images depict typical conditions in the region (agricultural field, river, and 
batture/levee) and demonstrate what some of the interventions from the design catalog could 
look like. These images focus on the bear’s breeding and hyperphagia seasons, our summer and 






























































































































































5.4 Packaging Proposals for Implementation 
 As mentioned earlier, the status of the Louisiana black bear is in contention. Though it 
once was protected under the Endangered Species Act, it is currently delisted, meaning that 
any aid the subspecies was receiving under that act, legal, monetary, or otherwise, is no longer 
expected. Although various conservation groups are working to relist the bear, there are also 
alternative avenues to explore for ways to support the survival of the Louisiana black bear. 
Working with state departments, such as the Louisiana Department of Transportation & 
Development (LDOT) and the Louisiana Department of Wildlife and Fisheries (LDWF), these 
designs could be added to existing efforts and construction projects to gradually build a more 
bear-friendly environment. Packaging design proposals in a way that gives decision-makers a 
very clear vision and guide, as well as strong justification for implementation, is the final key to 
this thesis project.  
 Thus, the final component of this proposal is a small handbook for decision-makers. The 
handbook would include information on: estimated costs, materials, dimensions, and 
construction documents for each design intervention; a list of plant species most suitable for 
Louisiana black bear habitat; a brief description of the bottomland hardwood forest and its 
potential for providing ecosystem services; and maps of regions where the Louisiana black bear 
is found and what design interventions it might need in that region. Although the goal of the 
project is the conservation of the bear, the handbook must be developed with human benefits 
in mind in order to garner support and therefore resources. To this end, the design prototypes 
are also presented as fully as possible to take any extra work out of the equation for those on 







Figure 26. Mock-Up of Handbook Layout 
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CHAPTER 6: CONCLUSION 
  
 To support the continued survival and well-being of the Louisiana black bear, this thesis 
not only proposes a series of landscape interventions, but also clearly lays out a map of where 
to best locate interventions, offers prototypes of design sites, and packages these proposals 
into a handbook that can be readily understood by decision-makers. Through intentional 
rethinking of space, the bear would be able to travel between and beyond existing 
subpopulations and better track its suitable climate without conflict. By considering both 
current and future conditions, these designs actively make space for an animal that otherwise 
has had to navigate spaces created primarily for humans.  
 Though the fate of the Louisiana black bear drives the creation of these designs, their 
impacts are much broader. In terms of biodiversity, conservation of an umbrella species like the 
bear would also bolster conservation of numerous other species. In terms of resilience, 
conservation of the bear’s preferred habitat, bottomland hardwood forest, would help protect 
Louisiana from the impacts of major catastrophes. In terms of culture, a shift in spatial 
occupation and prevalence of the Louisiana black bear could foster less fear and more 
appreciation among humans. Calling back to and building upon its teddy bear history, the 
Louisiana black bear could even become a symbol of wildlife conservation in the time of 
climate-change.  
 Next steps for full implementation of this project would entail not only working with 
state organizations like LDOT and LDWF, but also talking with farmers in the area to discuss the 
mutual benefits that would result from adopting some of these design interventions and 
policies on their private land. Because agricultural fields make up such a large percentage of 
land in this area, and Louisiana black bears are known to feed on crops and therefore frustrate 
growers, cooperation of local farmers will be crucial in reducing conflict and allowing for 
peaceful cohabitation on a long-term basis. Continued discussion between landscape 
architects, wildlife ecologists, and landowners is crucial for successful implementation of the 




American Society of Landscape Architects “The Copenhagen Cloudburst Formula: A Strategic 
Process for Planning and Designing Blue-Green Interventions.” 2016 ASLA Professional 
Awards. Accessed April 14, 2020. https://www.asla.org/2016awards/171784.html. 
“Amphibious Architecture — Chris Woebken.” Chriswoebken.Com. Accessed April 14, 2020. 
https://chriswoebken.com/Amphibious-Architecture. 
Aronson, Myla FJ, Christopher A Lepczyk, Karl L Evans, Mark A Goddard, Susannah B Lerman, J 
Scott MacIvor, Charles H Nilon, and Timothy Vargo. “Biodiversity in the City: Key 
Challenges for Urban Green Space Management.” Frontiers in Ecology and the 
Environment 15, no. 4 (2017): 189–96. https://doi.org/10.1002/fee.1480. 
Atchafalaya National Heritage Area. “Atchafalaya Basin.” Water Heritage. Accessed April 18, 
2020. https://www.atchafalaya.org/atchafalaya-basin. 
“Bat Billboard — Chris Woebken.” Chriswoebken.Com. Accessed April 14, 2020. 
https://chriswoebken.com/Bat-Billboard. 
“Bear Captured after Spending Week Roaming Small Louisiana City.” KPLC News (Lake Charles, 
LA). June 1, 2018. https://www.kplctv.com/story/38329189/bear-captured-after-spending-
week-roaming-small-louisiana-city. 
Beardsley, John, ed. Designing Wildlife Habitats. Washington, D.C: Harvard Press, 2013. 
“Bears Sighting Are up throughout Louisiana.” Talk 107.3 (Baton Rouge, LA). June 27, 2019. 
https://talk1073.com/2019/06/27/bears-sighting-are-up-throughout-louisiana/. 
Beatley, Tim. “Singapore Otters.” Biophilic Cities. March 2019. 
https://www.biophiliccities.org/singapore-otters. 
Benson, John. “Food Habits of Louisiana Black Bears (Ursus Americanus Luteolus) in Two 
Subpopulations of the Tensas River Basin.” The American Midland Naturalist 156 (January 
2009): 118–27. https://doi.org/10.1674/0003-0031(2006)156[118:FHOLBB]2.0.CO;2. 
Benson, John Farnum. “Ecology and Conservation of Louisiana Black Bears in the Tensas River 
Basin and Reintroduced Populations.” PhD diss., Humboldt State University, 2005. 
Berg, Nate. “Creature Comforts.” Landscape Architecture Magazine, June 2019. 
https://landscapearchitecturemagazine.org/2019/06/11/creature-comforts/. 
“Black Bear Conservation Coalition.” Accessed April 14, 2020. http://www.bbcc.org/. 
Brenner, Neil, ed. “Planetary Urbanization.” In Implosions - Explosions: Towards a Study of 
Planetary Urbanization, 2nd edition, 160–63. Berlin: Jovis, 2017. 
43 
 
Broom, Brian. “A Bear Joined Two Hunters in a Mississippi Deer Stand. They Had Just Eaten 
Honeybuns.” Clarion Ledger. February 14, 2019. 
https://www.clarionledger.com/story/sports/outdoors/2019/02/14/bear-climbs-hunting-
stand-mississippi-deer-hunters/2846585002/. 
“Canmore Wildlife Crossing Study.” Living Habitats. Accessed April 14, 2020. 
http://livinghabitats.com/project/canmore-wildlife-crossing-study/. 
Chawla, Louise. “Life Paths Into Effective Environmental Action.” The Journal of Environmental 
Education 31, no. 1 (1999): 15–26. https://doi.org/10.1080/00958969909598628. 
Chung, Emily. “60% of World’s Wildlife Has Been Wiped out since 1970.” CBC News. October 
29, 2018. https://www.cbc.ca/news/technology/living-plant-wwf-2018-1.4882819. 
City and County of San Francisco Planning Department. “Urban Forest Plan.” Accessed April 14, 
2020. https://sfgov.org/sfplanningarchive/urban-forest-plan. 
Clark, Joseph D. "Oak-black bear relationships in southeastern uplands." In Proc. of the Upland 
Oak Ecology Symposium: history, current conditions, and sustainability. Spetich, MA (ed). 
USDA For. Ser. Gen. Tech. Rep. SRS-73. South. For. Res. Sta, Asheville, NC, pp. 116-119. 
2004. 
Clark, Joseph D., Jared S. Laufenberg, Maria Davidson, and Jennifer L. Murrow. “Connectivity 
among Subpopulations of Louisiana Black Bears as Estimated by a Step Selection Function: 
Connectivity Among Louisiana Black Bear Subpopulations.” The Journal of Wildlife 
Management 79, no. 8 (2015): 1347–60. https://doi.org/10.1002/jwmg.955. 
Clark, Joseph, Maria Davidson, Robert Greco, and David Soileau, Jr. “Louisiana Black Bear Post-
Delisting Monitoring: 2nd Annual Report 2017.” U.S. Fish and Wildlife Service, 2017. 
Clark, Patrice. “Black Bear Spotted Roaming the Streets of Vicksburg.” WLBT 3. June 29, 2016. 
https://www.wlbt.com/story/32339869/black-bear-spotted-roaming-the-streets-of-
vicksburg/. 
“Climate Impact Map.” Climate Impact Lab. Accessed April 14, 2020. 
https://www.impactlab.org/map/. 
“Colonial Louisiana.” Louisiana Department of Culture, Recreation and Tourism. Accessed April 
14, 2020. https://DCRT-MAIN/louisiana-state-museum/online-exhibits/the-
cabildo/colonial-louisiana/index. 
Cotton, Walter. “Resolving Conflicts between Humans and the Threatened Louisiana Black 
Bear.” Human-Wildlife Conflicts 2 no. 2, (2008): 151–52.  
44 
 
“CropScape - Cropland Data Layer.” United States Department of Agriculture National 
Agricultural Statistics Service. Accessed April 14, 2020. 
https://nassgeodata.gmu.edu/CropScape/. 
Dale, Ann, Leslie King, Valerie Behan-Pelletier, Dawn Bazely, Meg Beckel, Dawn Carr, Holly 
Clermont, and Jaime Clifton-Ross. “Biodiversity Action Agenda.” 2019. 
https://www.changingtheconversation.ca/sites/all/images/BioActionAgenda/BiodiversityA
ctionAgendaENWeb.pdf. 
Davidson, Maria, Sean M. Murphy, Kenny Ribbeck, Fred Kimmel, and Jeffrey Duguay. “Louisiana 
Black Bear Management Plan.” Baton Rouge, Louisiana: Louisiana Department of Wildlife 
and Fisheries, 2015. 
De Block, Greet, and Vera Vicenzotti. “The Effects of Affect. A Plea for Distance between the 
Human and Non-Human.” Journal of Landscape Architecture 13, no. 2 (2018): 46–55. 
https://doi.org/10.1080/18626033.2018.1553394. 
Dearborn, Donald C., and Salit Kark. “Motivations for Conserving Urban Biodiversity.” 
Conservation Biology 24, no. 2 (2010): 432–40. https://doi.org/10.1111/j.1523-
1739.2009.01328.x. 
Deb, Amartya. “Cities: Home for Wildlife, Lacking Wilderness.” The Expanded Environment 
(blog). May 21, 2018. http://www.expandedenvironment.org/cities-are-home-for-wildlife-
but-lack-wilderness/. 
Dell’Amore, Christine. “Downtown Coyotes: Inside the Secret Lives of Chicago’s Predator.” 
National Geographic. November 21, 2014. 
https://www.nationalgeographic.com/news/2014/11/141121-coyotes-animals-science-
chicago-cities-urban-nation/. 
———. “How Wild Animals Are Hacking Life in the City.” National Geographic. April 18, 2016. 
https://www.nationalgeographic.com/news/2016/04/160418-animals-urban-cities-
wildlife-science-coyotes/. 
DeStefano, Stephen. Coyote at the Kitchen Door: Living with Wildlife in Suburbia. Harvard 
University Press, 2010. 
Dickson, James G. “The Bear Is Back: What to Know About Our Official State Mammal.” My New 
Orleans. May 1, 2015. https://www.myneworleans.com/the-bear-is-back/. 
Dovey, Rachel. “Close Encounters Averted.” Landscape Architecture Magazine, June 26, 2017. 
https://landscapearchitecturemagazine.org/2017/06/26/close-encounters-averted/. 




Felson, Alexander. “The Role of Designers in Creating Wildlife Habitat in the Built Environment.” 
In Designing Wildlife Habitats, edited by John Beardsley, 215–40. Washington D.C.: 
Harvard Press, 2013.  
Fischer, Jason D., Sarah C. Schneider, James R. Miller, and Adam A. Ahlers. “Categorizing 
Wildlife Responses to Urbanization and Conservation Implications of Terminology.” 
Conservation Biology 29, no. 4 (2015): 1246–48. https://doi.org/10.1111/cobi.12451. 
Francis, Mark. “A Case Study Method for Landscape Architecture.” Landscape Journal 20, no. 1 
(2001): 15–29. 
From Ants to Grizzlies: A General Rule for Saving Biodiversity | HHMI BioInteractive Video. 
Accessed April 14, 2020. 
https://www.youtube.com/watch?v=rXJ3vmOWATk&feature=emb_logo. 
Gautier, Agnieszka. “A Tale of Two Rivers.” Earthdata. October 11, 2013. 
https://earthdata.nasa.gov/learn/sensing-our-planet/a-tale-of-two-rivers/. 
Glymph, Caitlin M. “Spatially Explicit Model Of Areas Between Suitable Black Bear Habitat In 
East Texas And Black Bear Populations In Louisiana, Arkansas, And Oklahoma.” M.S. thesis, 
Stephen F. Austin State University, 2017. 
Gotham, Kevin Fox. “Coastal Restoration as Contested Terrain: Climate Change and the Political 
Economy of Risk Reduction in Louisiana.” Sociological Forum 31, no. S1 (2016): 787–806. 
https://doi.org/10.1111/socf.12273. 
Grandoni, Dino. “The Energy 202: Here’s Where the U.S. Is Warming the Fastest.” The 




Gunawan, Sarah. “Syn-Urban Assemblages.” The Expanded Environment (blog). September 25, 
2016. http://www.expandedenvironment.org/syn-urban-assemblages/. 
———. “Synanthropic Suburbia: Design Experiments in the Suburban Biome.” MArch thesis, 
University of Waterloo, 2015. 
Hardy, Steve. “Once Morganza Spillway Opens, How High Will Water Rise? 7 Feet Predicted 
around Krotz Springs.” The Advocate. May 28, 2019. 
https://www.theadvocate.com/acadiana/news/article_e696c08a-81a7-11e9-8b96-
d79a235d40eb.html. 
Hausheer, Justine E. “Migration in Motion: Visualizing Species Movements Due to Climate 





———. “Species On the Move: Mapping Barriers for Wildlife in a Warming World.” Cool Green 
Science (blog). June 29, 2016. https://blog.nature.org/science/2016/06/29/species-on-the-
move-mapping-barriers-for-wildlife-in-a-warming-world/. 
Hausmann, A., R. Slotow, I. Fraser, and E. Di Minin. “Ecotourism Marketing Alternative to 
Charismatic Megafauna Can Also Support Biodiversity Conservation.” Animal Conservation 
20, no. 1 (2017): 91–100. https://doi.org/10.1111/acv.12292. 
Hawkins, Ed. “Near-Term Global Surface Temperature Projections in IPCC AR5.” Climate Lab 
Book. September 30, 2013. https://www.climate-lab-book.ac.uk/2013/near-term-ar5/. 
Henriques, Martha. “How Do You Bring Wildlife Back to the City?” Accessed April 14, 2020. 
https://www.bbc.com/future/article/20190118-how-do-you-bring-wildlife-back-to-the-
city. 
Hicks, Jonathan R., and William P. Stewart. “Exploring Potential Components of Wildlife-
Inspired Awe.” Human Dimensions of Wildlife 23, no. 3 (2018): 293–95. 
https://doi.org/10.1080/10871209.2018.1419518. 
Hill, Kristina. “Biodiversity and Climate Change in Cities.” In Designing Wildlife Habitats, edited 
by John Beardsley, 187–205. Washington, D.C: Harvard Press, 2013. 
Hodges, John D. “Development and Ecology of Bottomland Hardwood Sites.” Forest Ecology 
and Management 90, no. 2–3 (1997): 117–25. https://doi.org/10.1016/S0378-
1127(96)03906-0. 
“Homepage.” Ants of the Prairie. Accessed April 14, 2020. http://www.antsoftheprairie.com/. 
Houck, Oliver A. “Floodway into the Atchafalaya Basin Saves New Orlean.” NOLA.Com. May 6, 
2011. https://www.nola.com/opinions/article_fdf14d0e-5340-5531-bfdd-
cdba886eaf5a.html. 
Hupp, Cliff and Gregory B. Noe. “Sediment and nutrient accumulation within lowland 
bottomland ecosystems: An example from the Atchafalaya River Basin, Louisiana.” In: 
Proceedings hydrology and management of forested wetlands, American Society of 
Agricultural and Biological Engineers, 175-187. 2006.  
Hwang, Joyce. “Constructing Wilderness.” In ACSA 101: New Constellations, New Ecologies : 
Proceedings of the 101st Annual Meeting of the Association of Collegiate Schools of 
Architecture (ACSA), edited by ACSA Annual Meeting, Ila Berman, and Edward Mitchell, 





Iles, Trey. “Be Bear Aware.” Louisiana Conservationist. Accessed April 14, 2020. 
http://laconservationist.wlf.la.gov/be-bear-aware/. 
International Union for Conservation of Nature. “About.” Protected Areas. Accessed April 18, 
2020. https://www.iucn.org/theme/protected-areas/about. 
Jamie Lorimer  “Is Urban Rewilding and Oxymoron?” Accessed April 14, 2020. 
https://www.youtube.com/watch?v=ebNRrmRX-aA. 
Jason D. Fischer, Sarah H. Cleeton, Timothy P. Lyons, and James R. Miller. “Urbanization and the 
Predation Paradox: The Role of Trophic Dynamics in Structuring Vertebrate Communities.” 
BioScience 62, no. 9 (2012): 809. https://doi.org/10.1525/bio.2012.62.9.6. 
Jokimäki, Jukka, Marja-Liisa Kaisanlahti-Jokimäki, Jukka Suhonen, Philippe Clergeau, Marco 
Pautasso, and Esteban Fernández-Juricic. “Merging Wildlife Community Ecology with 
Animal Behavioral Ecology for a Better Urban Landscape Planning.” Landscape and Urban 
Planning, Landscape and Urban Planning at 100, no. 4 (2011): 383–85. 
https://doi.org/10.1016/j.landurbplan.2011.02.001. 
Jusdanis, Alexander. “The Bear That Went from Presidential Namesake to Political Pawn.” The 
Outline, October 4, 2018. Accessed April 14, 2020. 
https://theoutline.com/post/6442/louisiana-black-bear-endangered-species-list. 
Keeley, Annika T H, Paul Beier, Tyler Creech, Kristal Jones, Rob HG Jongman, Grace Stonecipher, 
and Gary M Tabor. “Thirty Years of Connectivity Conservation Planning: An Assessment of 
Factors Influencing Plan Implementation.” Environmental Research Letters 14, no. 10 
(2019): 103001. https://doi.org/10.1088/1748-9326/ab3234. 
Keenehan, Sean. “A Wild Plan for San Francisco.” WTTW. Accessed April 14, 2020. 
https://interactive.wttw.com/urbannature/wild-plan-san-francisco#!/. 
Koerner, Brendan I. “How Cities Reshape the Evolutionary Path of Urban Wildlife.” Wired, 
September 23, 2019. https://www.wired.com/story/urban-wildlife-evolution-climate-
change/. 
Lateral Office. “CARIBOU PIVOT STATIONS 2010.” Accessed April 14, 2020. 
http://lateraloffice.com/CARIBOU-PIVOT-STATIONS-2010. 
Laufenberg, Jared S., and Joseph D. Clark. “Population Viability and Connectivity of the 
Louisiana Black Bear (Ursus Americanus Luteolus).” Reston, Virginia: U.S. Department of 
the Interior and U.S. Geological Survey, 2014. 
Lister, Nina-Marie. “Sustainable Large Parks: Ecological Design or Designer Ecology?” In Large 
Parks, edited by Julia Czerniak and George Hargreaves, 31-51. New York: Princeton 





Liu, Ruolin. “Inhabiting The Interstitial: Design Experiments in Aviary Architecture and Habitat 
Creation.” MLA thesis, University of Illinois at Urbana-Champaign, 2013. 
Live Science Staff. “Loss of Top Predators Causing Ecosystems to Collapse.” Live Science. 
October 1, 2009. https://www.livescience.com/9716-loss-top-predators-causing-
ecosystems-collapse.html. 
Loarie, Scott R., Philip B. Duffy, Healy Hamilton, Gregory P. Asner, Christopher B. Field, and 
David D. Ackerly. “The Velocity of Climate Change.” Nature 462, no. 7276 (2009): 1052–55. 
https://doi.org/10.1038/nature08649. 
“Louisiana.” Encyclopædia Britannica Online. Last modified April 9, 2020. 
https://www.britannica.com/place/Louisiana-state/Cultural-life#ref78464. 
“Louisiana Black Bear.” Southeast Region of the U.S. Fish and Wildlife Service. Accessed April 
14, 2020. https://www.fws.gov/southeast/wildlife/mammals/louisiana-black-bear/. 
“Louisiana Black Bear Lawsuit.” Sierra Club. July 5, 2018. 
https://www.sierraclub.org/louisiana/louisiana-black-bear-lawsuit. 
“Louisiana Coastal Area Ecosystem Restoration Study.” Lafayette, Louisiana: U.S. Fish and 
Wildlife Service, 2004. 
Louisiana Department of Culture, Recreation and Tourism. “The 234th Anniversary of the 1779 
American Revolutionary War's Battle of Baton Rouge.” Louisiana State Museum. Accessed 
April 14, 2020. 
https://www.crt.state.la.us/email/templates/museum/20130921_revolutionary.html. 
Louisiana Department of Culture, Recreation and Tourism. “Antebellum Louisiana: Agrarian 
Life.” Louisiana State Museum. Accessed April 14, 2020. 
https://www.crt.state.la.us/louisiana-state-museum/online-exhibits/the-
cabildo/antebellum-louisiana-agrarian-life/index. 
Louisiana Department of Culture, Recreation and Tourism. “Native Americans.” Louisiana State 
Museum. Accessed April 14, 2020. https://www.crt.state.la.us/louisiana-state-
museum/online-exhibits/the-cabildo/american-indians/index. 
Louisiana Department of Transportation & Development. “Projects to be let.” Accessed April 
21, 2020. http://wwwapps.dotd.la.gov/engineering/lettings/lets8230.aspx. 




Louisiana State University. “The Bear Necessities.” College of Art + Design News. February 15, 
2017. https://design.lsu.edu/the-bear-necessities/. 
Mancil, Ervin. “An Historical Geography of Industrial Cypress Lumbering in Louisiana. (Volumes I 
and II).” PhD diss., Louisiana State University, 1972. 
https://digitalcommons.lsu.edu/gradschool_disstheses/2296. 
Manual Cinema.  A Walk with Seth Magle and Mason Fidino from the Urban Wildlife Institute at 
the Lincoln Park Zoo. 2015. https://vimeo.com/127976364. 
Mark, Jason. “How Trump’s Border Wall Could Block the Most Exciting Wildlife Comeback in 
North America.” Sierra. August 22, 2017. https://www.sierraclub.org/sierra/2017-5-
september-october/feature/how-trumps-border-wall-could-block-most-exciting-
wildlife#2. 
Masood, Ehsan. “The Battle for the Soul of Biodiversity.” Nature 560, no. 7719 (2018): 423–25. 
https://doi.org/10.1038/d41586-018-05984-3. 
McGrath, Matt. “Humans ‘Threaten 1m Species with Extinction.’” BBC News, May 6, 2019, sec. 
Science & Environment. https://www.bbc.com/news/science-environment-48169783. 
McGuire, Jenny L., Joshua J. Lawler, Brad H. McRae, Tristan A. Nuñez, and David M. Theobald. 
“Achieving Climate Connectivity in a Fragmented Landscape.” Proceedings of the National 
Academy of Sciences 113, no. 26 (2016): 7195–7200. 
https://doi.org/10.1073/pnas.1602817113. 
“Meet the National Wildlife Refuge System: Special Places Where Wildlife and People Thrive.” 
U.S. Fish and Wildlife Service, 2015. 
https://www.fws.gov/refuges/vision/pdfs/MeetTheNWRSMar2015.pdf. 
Meier, Allison C. “Night of the Living Synanthropes.” CityLab, September 24, 2018. 
https://www.citylab.com/life/2018/09/delving-into-the-nocturnal-city-of-the-
synanthrope/570352/. 
Michael Van Valkenburgh Associates, Inc. “ARC Wildlife Bridge.” Projects. Accessed April 19, 
2020. https://www.mvvainc.com/project.php?id=89. 
“Migrations in Motion.” The Nature Conservancy. Accessed April 14, 2020. 
http://maps.tnc.org/migrations-in-motion/#5/36.774/-91.560. 
Miller, J. R. “Conserving Biodiversity in Metropolitan Landscapes: A Matter of Scale (But Which 
Scale?).” Landscape Journal 27, no. 1 (2008): 114–26. https://doi.org/10.3368/lj.27.1.114. 




Mississippi Humanities Council. “Mississippi History Timeline » Zones » 1699-1762, French 
Dominion.” Accessed April 14, 2020. https://www.mdah.ms.gov/timeline/zone/1699-
1762-french-dominion/. 
Monbiot, George. Feral: Rewilding the Land, the Sea, and Human Life. University of Chicago 
Press, 2014. 
Mossa, Joann. “Historical Changes of a Major Juncture: Lower Old River, Louisiana.” Physical 
Geography 34, no. 4–05 (2013): 315–34. https://doi.org/10.1080/02723646.2013.847314. 
Natchitoches Times. “Black Bear Sightings Increase.” Natchitoches Times. June 20, 2019. 
https://www.natchitochestimes.com/2019/06/20/black-bear-sightings-increase/. 
Ned Dodington at TEDxHouston 2013. Accessed April 14, 2020. 
https://www.youtube.com/watch?v=LAJVHzEFDy4. 
Oklahoma Historical Society. “Timeline of American Indian Removal.” Accessed April 14, 2020. 
https://www.okhistory.org/research/airemoval. 
Opdam, P., and E. Steingrover. “Designing Metropolitan Landscapes for Biodiversity: Deriving 
Guidelines from Metapopulation Ecology.” Landscape Journal 27, no. 1 (2008): 69–80. 
https://doi.org/10.3368/lj.27.1.69. 
Opdam, Paul, Sandra Luque, and K. Bruce Jones. “Changing Landscapes to Accommodate for 
Climate Change Impacts: A Call for Landscape Ecology.” Landscape Ecology 24, no. 6 
(2009): 715–21. https://doi.org/10.1007/s10980-009-9377-1. 
Orff, Kate. Toward an Urban Ecology. Monacelli Press, 2016. 
Oswalt, Sonja N. “Forest Resources of the Lower Mississippi Alluvial Valley.” Asheville, NC: U.S. 
Department of Agriculture Forest Service, 2013. 
“Otters v. Climate Change - YouTube.” Accessed April 14, 2020. 
https://www.youtube.com/watch?v=XHOmbAMkCJs&list=PLdzX5oLBNiTSgEAQ59IoNgp6E
e5IF9GTv&index=4&t=0s. 
Palmer, Matt. “Valuing Urban Wildlife: Critical Partners in the Urban System or Scary, Disgusting 
Nuisances? – The Nature of Cities.” The Nature of Cities. June 16, 2013. 
https://www.thenatureofcities.com/2013/06/16/valuing-urban-wildlife-critical-partners-
in-the-urban-system-or-scary-disgusting-nuisances/. 
“Past and Projected Changes in Global Sea Level Rise.” U.S. Global Change Research Program. 




Pecl, Gretta T., Miguel B. Araújo, Johann D. Bell, Julia Blanchard, Timothy C. Bonebrake, I-Ching 
Chen, Timothy D. Clark, et al. “Biodiversity Redistribution under Climate Change: Impacts 
on Ecosystems and Human Well-Being.” Science 355, no. 6332 (2017): eaai9214. 
https://doi.org/10.1126/science.aai9214. 
Pevzner, Nicholas. “The Green New Deal, Landscape, And Public Imagination.” Landscape 
Architecture Magazine. July 23, 2019. 
https://landscapearchitecturemagazine.org/2019/07/23/the-green-new-deal-landscape-
and-public-imagination/. 
Phelps, Dawson A. “The Chickasaw, the English, and the French 1699-1744.” Tennessee 
Historical Quarterly 16, no. 2 (1957): 117–33. 
Philo, Chris, and Chris Wilbert. Animal Spaces, Beastly Places. Routledge, 2004. 
Pineville Police Department, Louisiana. “This Morning a Black Bear Was Sighted.” Facebook, 
2019. https://www.facebook.com/pinevillepd/posts/10157182225708164. 
Prevedello, Jayme Augusto, German Forero-Medina, and Marcus Vinicius Vieira. “Movement 
Behaviour within and beyond Perceptual Ranges in Three Small Mammals: Effects of 
Matrix Type and Body Mass.” Journal of Animal Ecology 79, no. 6 (2010): 1315–23. 
Project Coyote. “American Bears.” October 9, 2014. 
http://www.projectcoyote.org/carnivores/bear/. 
“Projects to Be Let in the Next 12 Months - By Parish.” Louisiana Department of Transportation 
& Development. Accessed April 14, 2020. 
http://wwwapps.dotd.la.gov/engineering/lettings/lets8230.aspx. 
Pygas, Mark. “Animals Are Becoming Nocturnal to Avoid Interacting with Humans.” 
Megaphone. Accessed April 14, 2020. https://megaphone.upworthy.com/p/animals-
nocturnal. 
Quintal, Becky. “BIG Unveils Design For ‘Zootopia’ In Denmark.” ArchDaily. July 29, 2014. 
http://www.archdaily.com/532248/big-unveils-design-for-zootopia-in-denmark/. 
“Restoration, Management, and Monitoring of Forest Resources in the Mississippi Alluvial 
Valley: Recommendations for Enhancing Wildlife Habitat.” Vicksburg, Mississippi: Lower 
Mississippi Valley Joint Venture Forest Resource Conservation Working Group, June 2007. 






Ripple, William J., Guillaume Chapron, José Vicente López-Bao, Sarah M. Durant, David W. 
Macdonald, Peter A. Lindsey, Elizabeth L. Bennett, et al. “Conserving the World’s 
Megafauna and Biodiversity: The Fierce Urgency of Now.” BioScience 67, no. 3 (2017): 
197–200. https://doi.org/10.1093/biosci/biw168. 
Rosenzweig, Michael L. Win-Win Ecology: How the Earth’s Species Can Survive in the Midst of 
Human Enterprise. Oxford University Press, 2003. 
Scherer, Thomas F., and Dean D. Steele. “Irrigation Scheduling by the Checkbook Method.” 
North Dakota State University Extension, February 2019. 
https://www.ag.ndsu.edu/publications/crops/irrigation-scheduling-by-the-checkbook-
method-1. 
Schloss, C. A., T. A. Nunez, and J. J. Lawler. “Dispersal Will Limit Ability of Mammals to Track 
Climate Change in the Western Hemisphere.” Proceedings of the National Academy of 
Sciences 109, no. 22 (2012): 8606–11. https://doi.org/10.1073/pnas.1116791109. 
Schwab, Katharine. “New York City’s Hottest New Park Amenity? Mussels.” Fast Company. April 
24, 2019. https://www.fastcompany.com/90338865/the-hot-new-amenity-in-nycs-
newest-park-mussels. 
Seto, K. C., B. Guneralp, and L. R. Hutyra. “Global Forecasts of Urban Expansion to 2030 and 
Direct Impacts on Biodiversity and Carbon Pools.” Proceedings of the National Academy of 
Sciences 109, no. 40 (2012): 16083–88. https://doi.org/10.1073/pnas.1211658109. 
Shaffer, H. Bradley. “Urban Biodiversity Arks.” Nature Sustainability 1, no. 12 (2018): 725–27. 
https://doi.org/10.1038/s41893-018-0193-y. 
Sneath, Sara. “Father, Son Found Guilty of Killing Louisiana Black Bear.” NOLA.Com. July 5, 2018. 
https://www.nola.com/news/environment/article_82cc9525-b0b4-5d80-9e48-
653d9d9b7fb3.html. 
Sylvestri, Shellie. “Black Bears a Nuisance in West Carroll Parish.” KNOE News. May 10, 2017. 
https://www.knoe.com/content/news/Black-bears-a-nuisance-in-West-Carroll-parish-
421935944.html. 
Teasdale, Aaron. “Building an American Serengeti in Montana.” Sierra. September 5, 2019. 
https://www.sierraclub.org/sierra/2019-5-september-october/feature/building-american-
serengeti-montana-american-prairie-reserve. 
Toohey, Grace. “Black Bear Spotted in Central Neighborhood Captured by Wildlife and Fisheries 





“Tremont Lumber Company in Winnfield Louisiana in the 1940s.” Louisiana Digital Library. 
Accessed April 14, 2020. https://louisianadigitallibrary.org/islandora/object/state-
lhp:10611. 
Ulev, Elena. “Ursus Americanus.” Fire Effects Information System. U.S. Department of 
Agriculture Forest Service, 2007. 
https://www.fs.fed.us/database/feis/animals/mammal/uram/all.html. 
“UN Report: Nature’s Dangerous Decline ‘Unprecedented’; Species Extinction Rates 
‘Accelerating.’” Sustainable Development (blog). United Nations, May 6, 2019. 
https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-
unprecedented-report. 
U.S. Army Corps of Engineers. “Revetment Locations.” US Army Corps of Engineers - New 
Orleans District Website. Accessed April 14, 2020. 
https://www.mvn.usace.army.mil/Missions/Engineering/Channel-Improvement-and-
Stabilization-Program/Revetment-Locations/. 
U.S. Fish and Wildlife Service. “About the Refuge - Theodore Roosevelt.” Accessed April 14, 
2020. https://www.fws.gov/refuge/Theodore_Roosevelt/about.html. 
U.S. Fish and Wildlife Service. “Louisiana Black Bear Recovery Plan.” Jackson, Mississippi, 1995. 
The U.S. National Archives and Records Administration. “Louisiana Statehood, 1812.” National 
Archives. Accessed April 14, 2020. 
https://www.archives.gov/legislative/features/louisiana-statehood. 
U.S. National Park Service. “Second Louisiana Native Guard.” Accessed April 14, 2020. 
https://www.nps.gov/articles/2la-guard.htm. 
Wang, Zhifang. “A Combined Design Approach for Integrating Habitats in Mixed- Use 
Development.” MLA thesis, University of Michigan, 2008. 
Wang, Zoey Tsu-En. “Butterfly / Urbanism.” MLA thesis, University of Illinois at Urbana-
Champaign, 2017. 
Washington State University. “Students Design Potential Bear Center.” CAHNRS News. Accessed 
April 14, 2020. http://news.cahnrs.wsu.edu/students-design-potential-bear-center/. 
Welch, Craig. “Half of All Species Are on the Move—And We’re Feeling It.” National 
Geographic. April 27, 2017. https://www.nationalgeographic.com/news/2017/04/climate-
change-species-migration-disease/. 
Weller, Richard. “Stewardship Now? Reflections on Landscape Architecture’s Raison d’être in 
the 21st Century.” Landscape Journal 33, no. 2 (2014): 85-108. 
54 
 
White, Jr., Thomas H, Jacob L. Bowman, Bruce D. Leopold, Harry A. Jacobson, Winston P. Smith, 
and Francisco J. Vilella. “Influence of Mississippi Alluvial Valley Rivers on Black Bear 
Movements and Dispersal: Implications for Louisiana Black Bear Recovery.” Biological 
Conservation 95, no. 3 (2000): 323–31. 
Wilbert, Chris. “What Is Doing the Killing? Animal Attacks, Man-Eaters, and Shifting Boundaries 
and Flows of Human-Animal Relationships.” In Killing Animals, edited by The Animal 
Studies Group, 30–49. University of Illinois Press, 2006. 
“Wildlife Officials Say Black Bear Sightings Up.” Fox 8. June 7, 2013. 
https://www.fox8live.com/story/22534550/wildlife-officials-say-bear-sightings-up. 
Wolch, Jennifer. “Zoöpolis.” In Animal Geographies: Place, Politics, and Identity in the Nature-
Culture Borderlands, edited by Jennifer R. Wolch and Jody Emel, 119–37. London ; New 
York: Verso, 1998. 
———. “Anima Urbis.” Progress in Human Geography 26, no. 6 (2002): 721–42. 
https://doi.org/10.1191/0309132502ph400oa. 
Wolch, Jennifer R, Kathleen West, and Thomas E Gaines. “Transspecies Urban Theory.” 
Environment and Planning D: Society and Space 13, no. 6 (1995): 735–60. 
https://doi.org/10.1068/d130735. 
Wolch, Jennifer R., Unna Lassiter, and Andrea Gullo. “Changing Attitudes toward California’s 
Cougars.” Society and Animals 5, no. 2 (1997): 95–116. 
https://doi.org/10.1163/156853097X00015. 
World Wildlife Fund for Nature. “IPBES Global Assessment Report.” Accessed April 14, 2020. 
https://lp.panda.org/ipbes. 











DATA SOURCES:  
FIGURES 3 -5 
Major Highways: 
Government of Canada, Natural Resources Canada, Mapping Information Branch, The Atlas of Canada. “North 
American Atlas – Roads.” 2010. Government of Candada. 
http://geogratis.gc.ca/download/frameworkdata/North_America_Atlas10M/roads/. 
Major Railroads:  
Government of Canada, Natural Resources Canada, Mapping Information Branch, The Atlas of Canada. “North 
American Atlas – Railroads.” 2010. Government of Canada. 
http://geogratis.cgdi.gc.ca/download/frameworkdata/North_America_Atlas10M/railroads/. 
Major U.S. Rivers: 
Government of Canada, Natural Resources Canada, Mapping Information Branch, The Atlas of Canada. “North 
American Atlas – Hydrography.” 2010. Government of Canada. 
http://geogratis.gc.ca/download/frameworkdata/North_America_Atlas10M/hydrography/. 
Urban Extents:  
Canada Centre for Remote Sensing (CCRS), Earth Sciences Sector, Natural Resources Canada. “2010 Land Cover of 
North America at 250 meters.” 2013. Canada Centre for Remote Sensing (CCRS). 
http://www.cec.org/naatlas/. 
Protected Areas: 




Canada Centre for Remote Sensing (CCRS), Earth Sciences Sector, Natural Resources Canada. “2010 Land Cover of 
North America at 250 meters.” 2013. Canada Centre for Remote Sensing (CCRS). 
http://www.cec.org/naatlas/. 
American Black Bear Geographic Range:  
Garshelis, D.L., Scheick, B.K., Doan-Crider, D.L., Beecham, J.J. & Obbard, M.E. 2016. Ursus americanus (errata 
version published in 2017). The IUCN Red List of Threatened Species 2016: e.T41687A114251609. 
https://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T41687A45034604.en. Downloaded on 03 May 2020. 
 
FIGURE 6 
Atchafalaya Basin Floodway: 
Adapted from: “Map of Louisiana indicating the location of the Atchafalaya Basin (shaded), study area (rectangle), 
and location of gaging stations; 1, Atchafalaya River at Simmesport; 2, Atchafalaya River at Morgan City; 3, Wax 
Lake Outlet at Calumet, LA; 4, Butte La Rose (stage only).” 
Hupp, Cliff & Gregory Noe. “Sediment and nutrient accumulation within lowland bottomland ecosystems: An 
example from the Atchafalaya River Basin, Louisiana.” Hydrology and Management of Forested Wetlands 
- Proceeding of the International Conference, 2006.  
Cropland, Wetland, Deciduous Forest, Urban Areas:  
Canada Centre for Remote Sensing (CCRS), Earth Sciences Sector, Natural Resources Canada. “2010 Land Cover of 
North America at 250 meters.” 2013. Canada Centre for Remote Sensing (CCRS). 
http://www.cec.org/naatlas/. 
National Wildlife Refuges Providing Habitat: 
56 
 
National Park Service. “nps boundary.” 2020. National Park Service. https://public-
nps.opendata.arcgis.com/datasets/nps-boundary-1. 
Historic and Current Breeding Range: 
Adapted from: Sean Murphy, “Louisiana Black Bear Range.” 2014. 
Davidson, Maria, Sean M. Murphy, Kenny Ribbeck, Fred Kimmel, and Jeffrey Duguay. “Louisiana Black Bear 




4 ft Sea Level Rise: 
Department of Commerce (DOC), National Oceanic and Atmospheric Administration (NOAA), National Ocean 
Service (NOS), Office for Coastal Management (OCM). “NOAA Office for Coastal Management Sea Level 
Rise Data: 1-10 ft Sea Level Rise Inundation Extent Charleston, SC.” 2017. NOAA's Ocean Service, Office for 
Coastal Management (OCM). https://coast.noaa.gov/slrdata. 
Levees:  
US Army Corps of Engineers. “Levees in Louisiana, Geographic NAD83, USACE.” 2006. US Army Corps of Engineers. 
http://lagic.lsu.edu/data/losco/levees_USACE_2006.zip. 
Subpopulations: 
Adapted from: “Map of the study area showing each of the 4 subpopulations of Louisiana black bear (gray 
polygons) within the Mississippi Alluvial Plain in Louisiana, USA. Subpopulations are Tensas River Basin (TRB), Three 
Rivers Complex (TRC), Upper Atchafalaya River Basin (UARB), and Lower Atchafalaya River Basin (LARB).” 
Clark, Joseph D., Jared S. Laufenberg, Maria Davidson, and Jennifer L. Murrow. “Connectivity among 
Subpopulations of Louisiana Black Bears as Estimated by a Step Selection Function: Connectivity Among 





“County Boundaries.” 2020. Mississippi Geospatial Data Catalog. 
https://opendata.gis.ms.gov/datasets/8b86ac4751f049d9aefb49867484850e_15 
Louisiana Municipal Boundaries:  
U.S. Department of Commerce, U.S. Census Bureau, Geography Division. “TIGER/Line Shapefile, 2013, state, 
Louisiana, Current Place.” 2013. U.S. Department of Commerce, U.S. Census Bureau, Geography Division. 
http://www2.census.gov/geo/tiger/TIGER2013/PLACE/tl_2013_22_place.zip 
Mississippi Municipal Boundaries:  
U.S. Department of Commerce, U.S. Census Bureau, Geography Division. “TIGER/Line Shapefile, 2017, state, 
Mississippi, Current Place State-based.” 2017. U.S. Department of Commerce, U.S. Census Bureau, 
Geography Division. http://www2.census.gov/geo/tiger/TIGER2017/PLACE/tl_2017_28_place.zip 
 
 
 
